Practice-based research networks (PBRN) seek to improve healthcare through the use of research, quality improvement, and collaborative learning. When used by nontraditional models of care such as the nurse managed healthcare center (NMHC), PBRNs can be incorporated into successful quality improvement (QI) programs. UT Health Services is a NMHC utilizing a PBRN as one component of a comprehensive QI program in an effort to deliver high quality healthcare.
Introduction
Nurse Managed Health Center (NMHC) provides an environment for students and faculty to deliver clinical services, perform research and teach students. While some NMHCs offer specialized care to distinctive populations or treat specific health problems, others provide a more general scope of service, most commonly, primary care.
Regardless of the emphasis or objectives of a NMHC, the issue of quality care remains vital. Fourteen specific quality indicator recommendations for NMHCs were outlined by Mackey and McNiel [1] (see Table 1 ). While such indicators might be a reflection of quality within a NMHC, there were no guarantee evidence-based processes or benchmark outcomes are occurring.
The purposes of the current paper are to review the literature related to NMHCs, quality measurement in Table 1 . Quality indicator recommendations for a nurse managed health center [1] .
• primary care and practice-based research networks (PBRN) and then discuss the quality improvement (QI) program of a particular NMHC utilizing a selected electronic health record (EHR) and participating in a PBRN.
Review of Literature

Nurse Managed Healthcare Centers (NMHC)
A number of definitions exist for NMHCs. Among the definitions is the following: "A nurse managed health center is an accessible service that delivers family and community oriented primary health care. The majority of care is provided by nurse practitioners in collaboration with other nursing and other health care providers, e.g. social workers, physicians, dentists" [2] . The development of the modern NMHC evolved from early models of community based nursing care which focused on the needs of communities and families [1] - [3] . Although meeting the needs of communities and families has remained a core principle in NMHCs, the demand for affordable and accessible healthcare coupled with expanding practice roles for nurse practitioners, has allowed the transition to today's model of care in which nurses occupy the chief management position and have accountability and responsibility for client care as primary providers [1] .
Transitioning from the community health care nurse model of 1893 to the modern version of the NMHC with an advanced practice nurse as primary care provider has been a path fraught with challenges and lessons learned. Leaders from the National Nursing Centers Consortium [4] identify the 1960s as pivotal in the development of today's model [5] . During the 1960's federal and state laws identified the provision of healthcare to the underserved as an unmet need, with the holistic model of nursing care poised to fill the healthcare gap. However, not until the 1980s and 1990s, when grants provided by the U.S. Health Services and Resources Administration (HRSA) were to be used for the establishment of NMHCs, did the number begin to exponentially grow. The typical NMHC was aligned with an academic institution with goals of providing care and services to underserved communities, while serving as a clinical site for both faculty and students [3] . Many of the initial programs struggled to maintain financial viability once grant funding ended. Due to financial loses, some centers relied on institutional subsidies and struggled for years before closing [3] . Despite the financial shortfalls of the NMHC model, today there are approximately 250 nurse-managed clinics. Seventy-four percent are affiliated with a school of nursing and 26% are independent not-for-profit or connected with a hospital outpatient department [6] .
Throughout the history of NMHCs mentioned above there has been little emphasis on quality of care. However, such days of inattention to quality have ended. Additionally, the advent of the Affordable Care Act complicates how NMHCs will manage and develop infrastructure in order to survive. Nonetheless, quality of care will remain of paramount importance as nurse practitioners strive to be part of the solution to the health care issues in the United States.
Quality Measures: Use of HEDIS Guidelines in Practice
NMHCs account for approximately 2.5 million patient encounters annually with a capacity for more, uniquely positioning them as a solution to the shortage of primary care providers [6] . However, the use of nurse practitioners as independent healthcare providers has met with opposition and quality of care is one of the issues in the debate. Despite the fact that research has demonstrated advanced practice nurses deliver safe and effective care, use of a standardized measure of performance would leave little room for continued debate [7] [8] .
One such standardized measure of quality performance is the Healthcare Effectiveness and Data Information Set (HEDIS). HEDIS is a nationally recognized performance measurement tool utilized by 90% of healthcare plans and clinical settings to compare performance [4] . Developed by the National Committee on Quality Assurance (NCQA), HEDIS consists of approximately 74 performance measures over five domains of care and service. Measures of outcomes, overuse, resource use, and care coordination are included within the data set and NCQA strives to provide meaningful, practical, and valuable information in reporting HEDIS measures. The process for evaluating quality measures is rigorous and continuously evaluated for effectiveness and utility. As a result, HEDIS is one of the most widely used measurement tools of quality performance in ambulatory care.
There is minimal published research regarding the use of HEDIS measures in NMHCs, indicating a need for more. However, Barkauskas et al. [9] offer an explanation as to why the use of HEDIS in NMHCs is challenging, stating that most NMHCs do not have the high patient volume or managed care arrangements characteristic of other types of primary care practices. Additionally, most NMHCs provide more episodic are versus management of chronic health conditions. Nevertheless, HEDIS measures are important in the evaluation of primary care practices. Additionally, the Centers for Medicaid and Medicare (CMS) have used similar measures in the development of their physician quality initiative (PQRI) pay for performance plan. Under the PQRI plan, providers are offered financial incentives to reach outcome goals as established in the HEDIS measures.
Practice-Based Research Networks
The history of practice-based research networks (PBRN) dates back to the 1970s and 1980s when the Agency for Healthcare Research and Quality (AHRQ) began to establish networks of clinicians who not only practiced, but were also committed to engaging in collaborative research relevant to their practices in order to address issues of quality and evidence-based practice [10] - [12] . Initially comprised of physician-owned practices, the collaborative networks were funded and supported by the National Institutes of Health (NIH) in order to speed the translation of research into practice. There are approximately 111 networks within the United States, most in primary care, and the networks are an effective tool for primary care providers seeking to practice evidence based medicine [10] - [13] .
PBRNs are a unique tool in the advancement of healthcare, and particularly primary care. Practice inquiries answered through the collaborative networks generally are not addressed through a traditional form of research. As a result, the outcomes data are invaluable to practicing clinicians who need answers to everyday clinical challenges [14] . Health disparities, health prevention and promotion, diabetes, hypertension, and mental health are but a few examples that demonstrate how PBRNs are used in the clinical setting [14] . PBRNs are well represented in the literature, contributing over 600 peer-reviewed articles [14] .
PBRNs, otherwise referred to as collaborative learning environments, use traditional and nontraditional methods to improve primary care processes and patient outcomes [15] . An example of a PBRN is thePractice Partner Research Network (PPRNet), a network whose members utilize the same electronic health record. PPRNet seeks to advance the healthcare delivered by its participants through the use of research, quality improvement, and collaborative learning [15] . Although originally comprised solely of physician-owned practices, PPRNet is open to clinics using McKesson Practice Partner as an EHR, which includes NMHCs. Recognized as a critical component in improving translational research, participation in PBRNs allows for a review and comparison of current practice to a national standard in order to improve care delivery for improved patient outcomes.
The literature is limited regarding specific quality outcomes and improvement recommendations for NMHCs utilizing an EHR within a PBRN. However, one study in particular did address NMHCs and PBRN. Barkauskas [16] discovered the overall, quality measure findings for breast cancer screening, cervical cancer screening, diabetes care, hypertension management, and smoking cessation compared favorably with national benchmarks, with particularly high quality demonstrated for chronic disease care management. The nine participating clinics submitted a combination of manual and electronic data for analysis and representing a significant attempt to measure outcomes with an EHR in a PBRN. Overall, the centers reached the 50 th percentile for Healthcare Effectiveness Data and Information Set (HEDIS) measures of the above data points and the 90 th percentile bench-mark for most of the quality measures.
UTHS and Practice Partner Research Network (PPRNet)
The University of Texas Health Services (UTHS) clinic opened for service in February, 1990 with the mission of being a model academic health services center for the 21 st century in the areas of patient care, education and research. UTHS provides comprehensive, efficient, effective and high quality health care services valued by clients. Key services are primary care, occupational health, travel medicine, and diabetes education. UTHS has some 10 -12,000 patient visits per year, operates on a fiscally sound basis and provides student learning experiences.
In early 1994 the UTHS adopted an integrated EHR called Practice Partner providing patient record keeping, appointment scheduling and billing services. Throughout the years, Practice Partner evolved from a DOS based computer program to a fully integrated nationally certified EHR compatible with the requirements to become a Certified Medical Home.
Features of PPRNet include quarterly extraction of de-identified patientdemographic information, diagnosis, medications, laboratory results, and vital signs. Progress notes, consultation reports, and discharge summaries are not included. Quarterly reports show performance on 83 (see Table 2 ) care indicators and compare the UTHS practice providers within the network to national benchmarks. Benchmarks are derived from published evidence based sources, such as the CDC, NIH and AHRQ and Healthy People 2010, NCQA Health Plan Employer Data and Information Set (HEDIS) and the AHRQ National Healthcare Quality Report (NHQR). The purposes of the quality improvement (QI) program at UTHS are:
• to measure the safety, efficiency and quality of care delivered to patients;
• to improve delivery of care to patients;
• to provide data to health care providers regarding care processes and outcomes needed for changing care
processes. QI at UTHS involves participation with PPRNet, managed care and insurance company reviews, university audits including coding, financial, and administrative reviews.
As follow up to feedback from internal and external reports, staff meetings are held on a weekly basis addressing business, staffing and quality of care matters. Nurse practitioners have initiated specific QI projects directed toward improvement of care for patients with chronic diseases such as diabetes [17] and hypertension to adherence to the US Preventive Task Force recommendations for health maintenance.
Quality of care is defined differently by patients, providers, administrators. While patients may judge the quality of services received in terms of satisfaction, providers are more concerned with processes and particularly, outcomes of care. Quality is the degree of excellence by which a service is rendered and measured against a standard. Standards are established by individuals, governments or, in the case of health care, national/international professional organizations and associations. Systematically improving the degree of excellence, based on benchmarks or standards, is the meaning of a quality improvement program.
Satisfaction is a patient's subjective perception regarding treatment received. If a patient approves or agrees with the experience then approval will be high. If approval is low, satisfaction will be low and the quality of care is perceived as low.
Process is a method, manner or means by which a course of action is performed. Of note, however, there is a lack of strong scientific evidence between processes and meaningful outcomes [18] .
Outcome is the result, effect, conclusion or end effect of a process. Quality indicator is a policy, program, protocol, standard, guideline, assessment measure, or other evaluation tool that shows there is reason to believe measures are in place to assure a high level of care is provided [1] .
Implications for Other Nurse Practitioner Practices Using an EHR
Discussions of how to successfully reengineer the way healthcare is delivered in the United States continue to be a topic of debate. In 2002, the landmark, Institute of Medicine (IOM) report, To Err is Human, brought to light the enormous numbers of preventable medical errors and the economic burden it placed on an already overwhelmed healthcare system. Quality or the lack thereof, becomes the central theme in every healthcare discussion, and continues as one of the major talking points today.
A later IOM study reported on the strengths and weaknesses of our healthcare system, how to streamline and cut down on medical errors and waste, and addressed the issues of supply and demand utilizing the current workforce. Nurse practitioners were identified as a valuable, yet underutilized, resource that would easily fill the workforce void. Individual states, however, should facilitate with legislation for NPs. To date only 13 states have practice laws favorable to NP practice. With the prospect of millions of new participants in the healthcare system as the Affordable Care Act takes place in 2014, the NP quality issue needs to be answered once and for all to take advantage of an underused resource.
PBRNs, directly linked to quality and patient outcomes, can answer the quality debate. By comparing similar size practices and performance on identified quality measures, PBRNs level the playing field. In the PBRN, NPs are directly compared to providers of similar skill set, including MDs and NPs. Outcomes are measured, compared, and reported. For the NMHC, PBRNs could demonstrate, on a large scale, NPs produce the same quality patient outcomes as traditional physician-led Practices. National standards drive the successful practices, and as such, best practice both within and amongst practices can be identified. PBRNs help to facilitate CQI programs, addressing deficiencies quickly, further enhancing quality and improving patient outcomes in today's rapidly changing healthcare environment. With an ever-aging and more chronically ill population, PBRNs can deliver information that providers need to formulate clinical decisions, and then evaluate the outcomes to improve care. PBRNs allow providers to raise the question: "Am I doing the best I can do for my patients?"
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